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iS!^] 20 e 

21 s 

[^A^§^gl 24 w 



29.000 m 

21.000 S! 

0 a 

877.000 S! 

927.000 SI 
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ov^^tl: ^^^1 ^*fl ^^31- ^^ofl z^-z^ ^vo^ oja] (_) ^^>sq- (+) 

"HI ^^g-* ^7>€rH «o1-^* 'U^^^^ -^^^] ^^^1 2^-21- (+) ;^^f^ (- 

£H Si^ (+) ^^V^l- (-) ^*>S ^TitVcl-. ois^. ^voi t}^^ Ir-^V^Jtb e^^i 

o] o^o]y^ ;§-fcHl A^^Eflol 7l:<loilA-l ^EflEj^l hJ-^ ^^o] wj-^^l^ 

£ 4 
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l-e)-^D> r^l^i^sflo] 21) ^o) zp.^ wj-i^ {DRIVING METHOD OF PLASMA DISPLAY 

PANEL} 

£ 5a Ml^l :£ 5cl^ ^-^^ S. 4^ sj-^oi] tc]-^ ^ ^s]- ^5L£o]cf. 

S. 6a ifl^l £ 6c^ ^^^1- £ 45^ 31-^ oil l-<y:>§*V -^^o] '^'^l 

£ 9 ^^1 £ 20^ ^ "^^^ ^12 i^^l ;*1113 ^Alojloj] rc|-=- #E.>^n> 

^^^^\ t^^l-eflo] 3fl^ (plasma display panel, POP) si ^-i- 

41-2 



l-El-^ol- Cl^S-Eflol 3|]^cq rp.2.ol] cH^l-o^ ^'^flrcf. 

^ ^ 7llsl 71^(1. 6)* -H-el 71^(1) ^oll^ ^^(4) 

4 ^^(5)ol oi^<>| 3ge5*>7il sa-^i^. ^^U)^- -^^1 

^^(5)^ -e-^^lf^(2) ^ :a.^^i-(3)-2-^ ^1=1-. -H-el 7l^(6) -^lojl^ ^^s] 

^^(8)^1 ^^mo] o1o.D^^ ^^(8)-ar ^<d^l#(7)-0^ ^o.^ 

<H:^5fl^ ^^(8) A>olofl o^^ ^<a^-ll#(7) ^<5im ^^(8)21- 

^^^1(10)7> oic^. o.g^ 71^(1, 6)^ ^^(4)4 o^^Efli ^51^(8) 

^ ^^(5)521- ol^efl^- x1^(8)ol zijii^>£^ ^^(U)^ ^H<H1 

cH*J=^>^ wfl^l^H 9X^. «^ = £lli^-^(8):Bf, o]^^ ^^(4)21- ^^1 ^ 

^(5)31-21 iil^l-^^oll 9X^ ^^H11)<^1 «o^^ ^i(12)# ^^^tl-cl-. 
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n*S^ ^^(Yl-Yn) ^ ^^1 ^^(Xl-Xn)^! ^^S. Mfl^S] 

M-B]-'^ al-sf 7l^(reset period), 7l^(address period), 

Bfl^ 7l^(sustain period)^^ ^l^^^^-. 7]^^ o]^o^ -B-^l«j-^-^^ ^ 

t}^ >^<^(setup) ^1-^ <H^5fl^ 7l^^ 3ill^oilA-l T^^^l^ .^jif 

tq-^, £ 3^ ^2it}c^ #5l-^"> t]:^«eflol iifl^fi] ^2fl2l wj-i^ofl cfl 

£ 3-Sr ^2fl 7l#oll Sit!: #£-l-^°> 3fl^Sl ^-S- 2f^£o]cf. £ 

3d\] l^^^ tiV^q- ^01, e).^ 71^^ dlTl 7l^. 7m ^ ^FJ- 71^ 

Sl-^ol ol7mt:f. ZLE^^ -B-;^! ^^(X)^ ^^(Y)oll ^^j^ ^ 

^E. 7l:LHlAi^ o^HEfl^ ^^(A) ^ ^^(X)-ir OVS -^^1 

41-4 



xi^(Y)ojl^ Vs Vset ^1=*><^ ^'?]:^>7fl ^o^-^^l-^ ^E. 

9l7}^^. ^E. 3>^ol >^V^^1-^ ^oy aj.;^^ ^<^lA-1^ ^A} ^^(Y) 

o.^-^Ei ol^efl^ ^^(A) ^ -^^1 ?1^(X)^S ^^zj- '°]'^^ 
^(A) ^ ^^1 ?i^(X)^)^ (+) ^ ^^>7V ^^^cf. 

^i, €^(Y)ofl Vs OV^ ^-^i^l-Til eV^J-sr]-^ B«H 31-^^ o]7}^ 

Cf. o] ^3 3>^ol ^V^cJ-^V^ ■§-<?> CfA] HJ-^ ^loflAi^ 2^^1)21 njot^V s:] 

^ (+) ^ ^5l-7> y^^^x:^. 

o]fif 7^-0] e^Aj) 7]^>ol ^^A^v^ o.^ ^^t}^ ^^(Y)^ -a-^q ^^(X)^ 

€^(Y)^ Vset ^l-^o'-^l'^Hl ^>7l ^7l(self-erasing)<^l «c}-^<>1 '^HM-fe 

*>7j- 7l^ollA^ 7j-«j-^ol o^cHi4^ ^-^7> 5Zcf. oltc)), ^ >^l-7l :ii7l 

^£^4 ^ 4 ^^fl^ 5>7j- 7l^c>llA-lo^ 7j-Wj-^0.^ O] 

^^(Y)<^1 ( + ) ^ ^*l-7> ^AjslJl ^^(X)-^! (-) ^ ^*>7f 

€4. ?i^(Y)4 -^^1 ^^(X)<H1 ^ €*]-lr«fl ^«fl ^ 
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<23> 



<24> 



;$i^U-(Vwxyl)<^l 1^ '^Ir^^T^^. <HS£fl^ o^^efl^ii 1}-^o] ^o]^ 

A^^iEflo] 7moflAi -B-^i«c}-?i<^i 'y^H'd- ^ ^1=1-. 

<22> 1) 

Vwxyl^ ^FJ- 7l:LHl-^iSl ^^Vtij-^o.^ oi^^l-c^ ^a]- ^^(y)^]- 

:^^(X) A>olcHlA^ ^^^^1^ ^ ^'^■^1'=^, VS^ A^r^EflOl 7l^o1lAi ol7].£]^ 
A^^^Eflo] %±,6Si^ o:|«l] ^^(Y)3)- ^^(X) AVo]ollA-l ^A^^]^ ?i«y-^>C»l 

1^. Vf^ ^^(Y)J!]- ^^(X) A>olo^ aj-^ 7flAl ^-a-olc^-. 

olsq- :y:o1 ^Efl tij-^ofl o|^l-i^ e:)^ 7l^S] ^^^^ 71^V<:H1a^o^ 

^Sij^S. <y^>o«^ Ti^^l^l ^<^V'^> ^ «oi-^ ^-HlA-ls -R-:^l«j-^<>l ■yc>i^ ^ ojcf. 

<27> ^ ^^^^ ^^<^1 "4^^, ^11 ^ ^12 ^ 

^12 ^^-Hl iil^V^l-^ «o>*^^S. ^13 ^^^H, 'd^t} 

^11 ^12 ^ :^13 €^ ^J^^m A^^A 
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5l 9l7}^}^ al^i! ^711. ^^o^ ^ ^o'-^ 4# -^d 

ifl*]-^ cH^efl^ ^^1, =i^:n. ^o]s. ^}^^ ^i^Bflo] 

7]^cHlAi o^^^ 2:;^ol ^AJ^ :^^6\] Hj-^j!^. ^71^ <ao.?j oi^ ^ 

«fl ^11 ^^^4 ^12 ^q-ofl ^^}7} ^^oll ^*}-* ^ ^ 
^1- 'i^^ €<H1 <?l7l-el-^ ?]]2 ^7^11- i^vevcf. 

41-7 



^^<^1 o]e>s. -tols^ i^o^ olLflolcf. 

^12 AfolojlA^o^ BJ-^^ <^0.7^^ :^7lsr>7l -L7-1 ^^1- ^J-^l ^ofl 

^7l-5>^ ^12 4i7l 1=1:^1^. ^11 ^i^^ ^12 ^^o]] ^ 

^12 A}oloflA-]o^ wj-^^ 0^0.5?^ xi^j-l- :i^7]t}7] ^tlr ^71 ^i^- wj-^ 4.'^] 

91^}^}^ ^^11- i^^nf. ^12 ±7] ^^]^ ^l2 ^^<^] 9l7}s\^ 

^}o]7} 71^^01- ;^]5 ^oJ-o.S. ^ ^12 o]7} 
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^ ^5]-7> ;H12 ^^cH] olsrfS- ^ojiS. s>fe oliflo]i:f. 

<^VHfl<^1^i^ ^^tb ^^^^ ^^lo^loll tfl^H ^ 

^il^l ^e^M- ^ ^^'^^ ^s] 7H ^^o]^ ^Efls- ^ $io.c^ <^7] 

^^]<4o\] tt^J^l^l -£'a<^l^i ^ ^^'^^ ^^5:>7ll 

^^A^ A^tgjll- -^^^ ^3^^V5^Cf. ^^A^ ^^1* ^^>C,^ -^AftV -^^^1 

iEojcf. £ 5a ^^1 £ 5d^ £ 4^ -^-^ s>^^l n:]-^- ^ ^^S^^'l^f. :£ 6a 

:£ 6c^ :£ ^v^cHIa^ sr^^v 7l^v 'U^'d ^ 

71^(100), 7l ^(misfiring erase period)(200) . ^H^^fl^ 7)^(300) 

^ 7l^(400)# 71^(100)^ d^7\ 71^(110). ^S. 

71^(120) ^ ^}7^ 71^(130)^^ 

71^(100)^ ±7] 7]:d-(110)^ o]^ A^y.:g^o^ Al>hEfloi 7l:d-(400)<Hl 
-fr^l«o^^^S ^^^^ ^*V1- ^^^>7l 7l:?]:o]cl-. Aj.^ 71;lK120)^ 
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i^-'i^^ 7)^(200)^ £^-58 71^(100)^ Ji2:^>c»^ '^^^'^l 5-1 

^^Efll- ^A^^l-71 7m 0.^^-1^ ^2 ^i-^g- 7l^(l30)<^l^i ^<?>^Jt]: 

<H:B2^1>i 71:LK300)^ 4^31 aj-^ ^ ^oflA^ Ai^Efl«el 7)^011^1 -B-^l^J-^^ 
•y.^^ 1^-^ ^Ir ^^^V^ 7l:7i:olcf. ><.iiEflol 71^(400)^ ^^(Y)4 
:5i^(X)ofl ^1-31)^ A^^^Eflo] '$17>S><:^ cH:E.Elli 7] ^(300)<Hl^i -tl^ ^ 

nelJl ^e>^i3> t:-li#eflol sfl^^ z]- 7llh(lOO, 200, 300, 400)'^l>«>i 
^^(Y) ^ ^^(Y)<H1 ^-^ <?I7V*1-^ 5)^, :=lA^ 'A 

^^i, £ 5a ^^^1 £ 5dl- %^S^H ^ ^^^^ ^^I'^l'^l A% 
oi] o]^ ^^Aj-^o.^ S^Ajl ^^l-o] <^o:|ia- ^•-^<H1 cfl*>oc| ^H1^>711 ^'^^1:4. 

o]:^ A-liEfl<y 7l^(400)^l>^i^ ^^(Y)2l- -B-xl ^^(X) 

olo^ 0.7^ «^V^ofl o^5l] ^A> ^^(Y)ofl (-) ^ ^51-71- #olj7 ^^(X)<H1 ( + ) 

^ ^^V7> #ol7l] Slcf. 4l7l 7l^>(110)o1lAi^ ^^(Y)^ 7]^ ^'^--^S- -H"^] 

tl- ^EHl^i ^^(X)oll 7]§ Ve ^^^y)\A ^'?l-5>7fl >a-^5>fe 
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Efloll^^ ^^(Y)<^1 VS ^'a-^l^i Vset ^^a-7>^l ^'^I^l-Tll ^1-^5]-^ n}^^ 

o]7}^r^. olnfl, Vs ^-y-^ ^^(Y)2]- -B-^^l ^^(X) AVolo^ 7flAl 

^«a-(vf)^ci- ^^^j-^H Vset «c}-^ 7flAi ^i<y-(vf)^cf ^<a-cii^. 

zie^^ s>^ol -^ch^sl-^ ^9} ^^(Y)^^^Ei o^^Efl^ ^^(A) ^ -H- 

:^Vol ^A> :5i^(Y)^l (-) ^ ^^1-7]- :g.Aloii o^^efl^, ^^(A) ^ ^ 

^(X)<=>fl^ (+) ^ ^*l-7> #<eii^. 

7]^(130)^]^^^ ^^(X)# Ve -H-^ltt ^i-EHl^i ^ 

^^(Y)'Hl Vs ^-a-^l^-l 7l§ ^"a-^V^l ^'LV^VtII ^V^j-^V^ ^H. 31-^ ol ol7l-^ 
r]., o] 2]-^oi ^l-7j-^>^ ^oy c^-A] £^ ^^ofl^i^ ojot^V e^^ wj-^o] 

<ao^\+iil-. ZL ^s^, S. 5b<^l M-E.>«'Ji ti}^ ^o] ^A} ^^(Y)^ (-) ^ ^^7} 

-^y-] ^^(X)^ ( + ) ^ 7V^^z\, o]^z]]^ ^^(A)^ (+) ^ ^ 

t}^ <H-^£fl^ ^^^1 ^^tb 2:^^€cf. 

4i7l 71:lK200)<^1^-1^ ^^-1 -^^1 ^i^(X)^ 7]^ -^^Itb 
EfloflA-^ ^A). ^^(Y)ofl Vs ^'a-^ 7>xl^ (square) €rii7l- 'y7>^i::f. o] ufl , ^ 
^ ^R'- 7]:LKl30)ofl^i ^sr>7> :t7l£]cH Si^'^ ^^V ^^(Y)4 -^^1 

^^(X) A>olollAi ^A^S]^ ^ ^<a-^ ^^(Y)* 71^0.5. ^ nfl ^oJ-(- 
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Vwxy2)ol ^cf. zie]^ ^a]- ^^(Y)^)- -^^1 :?i^(X) ^^^^ (Vs - Vwxy2) 

S\o] ^'a-(Vf)^ ^^1 oj-^o] ^^cf. rcl-e-Hi £ 

5C<^1 M-^VMi ^Vo] Wj-xl ^flollA^o^ ^ £ 5b^ -^^y ^1-711 ^^]^^. 

cf^, ^«o^^ 71 :7V ( 200) oil ^^1- ^^(Y)^ 7]^ 

-a-Efl<Hl>^i -^^1 €^(X)'^1 7l^ ^'a-'Hl^H Ve ^<a-^>^l €^^1-711 ^^^>^ 4i7l 

^^71- ^>3llS. ^l7VSlJL, ^A). ^^7> ol7|.^ ^a]- :5i^(Y)i2|- iH^V^V^ 

^l^(A) ^ A]^^>:il^> o^^i]]^ ^^(A)^l 'H-^sfl^ ^^71- <el7>^cf. 

^A> ^^fi]- <>|:^efl^ ^i<Hl ^A^£i^ ^^^Hl ^^(Y)2l- <H 

:^efl>^ ^^(A) A>o]oi]Ai tij-^o] <^^<>l\+t^. zislJi ^A> ^^(Y):4 <H:^Efl^ 

Ai^iEfloi 7l:LH400)<HlAi^ ^Af ^^(Y)^ -^^1 ^^(X)<^1 ^^^^9l 

^^7} <y7]-^Cf. A^iEflo] ^Af ^^(Y)i4 ^^(X)^ ^*J3-:^1-7V iUcfl 

S Vs ^ -Vs ^-a-*^! ^^olcf. Vs ^'i]-^ ^^(Y)2l- 

^^(X) Afolo) 7llAl ^<y-olcf. ol^efl>, 7l7j:(300)«^lAi o]B. 

efl:^i «c}-^oll ^A> ^^(Y)2)- ^^(X) AVoHl ^ ^<a-(V\vxy3)ol ^^^^o] 
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^-i-, £ 6a £ 6cl- ^ ^^^^ -^^1<^]'H] tcf^ 

^•^^i^ -i^^Hl ^efl ^1-7^ 7i^(i30)oi]A-1 7j-tij-^o] ^cH^ig, s. 

6a<^l M-Ef^ al-Si- ^>^> ^^(Y)«^lfe (+) ^5rf7> -5^:0]^! o.;^] ^^o)]^ (-) 

^7} #014. ojitl], ^Al- ^^(Y)3f ^^(X)ofl ^^^^ ^ ^^Hl 

^*a-(Vwxyl)54 Vs ^^a-^l ^^11 €^(Y):^il- -^7.] ^^(X) Aj-ojo] ^oi-(Vwxyl + 

Vs)^ 711 A] €^HVf)# ^711 ^cf. tc|-£l-A-^ ^A> ^^(Y):4 -R-^1 ^^(X) a>o1 

'^^'^H-, £ 6boll M-E-V^fl Ul-2|. ^Vol ^A). ^i^(Y)oll^ «y:Sl (-) 

^§>7> #olJl 0.7.] ^^(X)o]l^ o^tol ( + ) ^el-7> ^^olCf. 

"^f^. 4l7l 7l^H200)Sl ^^(X)<H1 71^ ^SaMl^i 

Ve ^'a->7>^l ^^*1-711 >a-^sr>^ ±7^ S>^ol «?l7}Slo^ ^Z^o] -^cH^+cf. 

3l-^<^l S. 6c<^l M-El-'a wl-^ ^^o] ^A> ^^(Y)3il- ^^(X)oll ^ 

^^£1<H $1^ ^ 4l7lSH, ^Af ^^(Y)2f ^7.1 ^^(X) Afojo^ ^ ^oj. 

o] ^o>^cf. n ^if ^A> ^q-(Y)3)- ^^(X) ^\<=>]B] ^ ^oj-s). A^>,Eflo] 7l 

^(300)011 A-1 «y7l-£l^ Vs ^"^h^l ^o] 711 A] ^^icf ^<^Ml7ll ^cf. nelH. 
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4i7l 7l^K200)'HlAi ^q-(Y)<Hl Vs ^-y-^ <y7l-s:>JL -R-x] ^^(X)«H1 Ve ^'^yi-^ 

<y7HV^i4. ^isq-^ 'Ssl, 7] ^(200)011 'LV^tl:^^ 

^ 7l^ ^^1-^ -Vs/2 ^i-a-.^-S ^ ^S. $X^. i 7^ ^1- 71^(100, 

200, 300, 400)<HlAi ^^(Y) ^ ^^(X)<Hl <y7l-£l^ ^'y-i-oi ^^fl 

^ o.^ Vs/2 ^<a-'?>^ 1^5^^^]-. <=>]S^ ^'=>] t}^ ^-^ SlS-ofl A>-g.£l^ ^<y- 

2]- 71:^(100, 200, 300, 400)<^l^i ^>-§-Sl^ ^^^-^ ^^7ll ^^j*^ ^JE 

^ ^^^^ ^11 ^^H1«fl^1^ ^7] 7] ^( 110)011 A-1 ^^(X)ofl 4i7-1 

^^(Y)o11 Vs ^•a-'^l^-l 7l^ ^•y-^'V^l ^'?}-^l-7ll ^1-7j-^l-fe S|-^o] Ol7]-^Cf. 

olsq- ^o] ^f^, 7l^V(110)oflA^o^ ^Af ^^(Y):2f -^^] ^q-(X) a>o1o^ xiov 

^V7V £ 49] ±7] 7l^V(110)oflA^o^ ^A> ^^(Y)4 ^^(X) Afojol ^oV^].5i^ 

::iE^JL ^ ^11 ^AlofloilAi^ sl>«j} 7l^(i00)<^l>^i ^^(Y)ofl ^ 
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^ ^'^^ ^11 ^^1<^1<^]^-1^ -2-^0^^ 7] ^(200) 'HI ^'y-^ 

7l:?V(200)<HlA^ 21-^ i^^^l el-Sr-^ 2>^«^1 ^V^^ ^1^1^>^ ^^l-^^l 

s+ ^'^^^l-cf. -2-«J-^ 7)^(200)5^ ^^(Y)ofl Vs 7]-;^lfe 

^*>^ ^7>t!:i^. ne^ig ^l-7j- 7l^V(i30)<Hl^^ ^o^-lJ-^ol ^'HVJr 

;g o.ofl Vs «J-^<^1 '^'HM-H ^^a)^ ^^(X)<=H1 21-zv (-) 

^^Vsq- (+) ^s]-7> ^^olji, Ve ^^^^}^] ^o^-^^m S-V-g:^ ^"iJ-oll 2]t{\ o] ^t}^o] 

41-15 



?i^(Y)'Hl ^S. 2]-^oi <y7>^cf. ;^>4^>7fl ^^^l-'S, ^"^^^ ii^H 71^(200)^ ^ 
Hyo\] ^A> ^^(Y)* Vs -^^It}- ^o^Efloi]A-1 ^^(X)ofl 7l§ ^i^^* 7} 

^"a^l-Tll Vs -a-^l^VH-S, ^>7J- 7m(130)<Hl>^i ^j-Hj-^o] o|oj 

71^(200)3^ ^yiVo]] ^^(X)# Ve ^'^J-.^S. ^^]^ -^J-eHl^i ^^(Y)«1] 

Vs ^^a-ofl^^ 7l^ ^'a-^'V^l ^V^J-^V^ ^7>t]:cf. sV^ofl s^tfl ^ 

«ol-^ 7l:?V(200)s] :5itiVoll ^^(Y)4 ^^(X)S] o^^fl ^^^^ 

7l?]:(200)2l ^al:<Hl ^S. i^fl^^l ^il^dffl^ii) €^7> <?]7>£l^ ^1S>1 

>«fll ^^l-^l^q- ^'U^}'^. -M'^sr]-!^, 0_HJ-^ 7l^V(200)^ ^^°]] 

^^(Y)* 7l^ ^S]--^^ -8-^1 ^> ^i-^Hl^l ^^(X)<^1 Ve 

3^>7j- 71:7]- (130 )oflA-1 7j-tiJ-^ol olojo.Tg ^wj-:^! 71^(200)21 ^^V 

<=>\]^^^ ^^a)^ -^^1 ^^(X) ^\o]Q^ aV^o] ^oll4 ^^^). ^l-E)]^ :£ 6b2l- 

^vol ^cl-. olnJl, ^^(Y)ofl 7l^ ^<?]-ol oi7>£lJi -H-^1 ^^(X)<H1 Ve ^^'-ol 

ol7>£l^, £ 6b^ ^^t} ^iofl 0:1 gfl ^>^^sl^'^^<a-(Vwxy4) ^ ^^(Y)3l- 
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-^^1 ^^(X)^ ^<a-^V(Ve)oil ^^(Y)2f ^i^(X) A>o]cH] laj-^o] 

^ ^71 7l:?V(200)Sl ^^o\] -^^] ^^(X)* Ve ^'^■-2.5. -fr^l^V ^l-EfloflA^ 

4i7l 7l^Vo1lA-l 4i7ll- -^AlcHl ^ o;^^ 5>^^ Aj-g-^cf. 

£ 12* H^, ^ ^^^^ >H15 'M^l<=^1<=HlAife ^«o^^ 71^(200)^1^-1 ^A]- 

€^(Y)ofl <y7>^i:l-. x>^ilsrl-7ll ^'^*>'g, ^7-^ 7l^V(200)ofl^i 

-a- ^^(X)* 71^ ^SJ-^s. -H-^^ltb ^^^Hl^i ^■^(Y)<H1 Vs ^-^J-^ 7V^1^ 

^^■ ^^71- <y7>^ci-. ^>7j- 7i:?]:( 130)011 a-i 7j-«j-^oi ^o^uj. AVB117V s 

6asl- ^vo. ^-oo^]^^ -A> ^^(Y)32l- -B-^l ;5i^(X) Afolo^ ^^'-^XVs)^ 
^^a)^ -^^1 ^^(X) ^f<^]^ ^ ^^«HVwxyl)ofl si 611 ^^(Y)4 

^^(X) AVoHlAi «^V^ol o^cHldcl-. H^cfl ^Al- ^^(Y)oll «?]7l-S)fe ^i:2l ^o] 

Wto\^^ «o^^<Hl 2l«fl A^^j^ ^Af ^^(Y)2|- ^^(X)ofl ^ol;;^l o^ji 
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-£ 13^ ^ ^^^^ ^16 ^^l^loflHfe ^«o^^ ^7] 7l^(200)^lAi ^A} 

<^iAi ^A]. ^^(Y)<Hi 7i# ^-y-oiiAi vs ^-a-^^v^^i ^"jir^VTii ^i-^^v^ i^^oi 

ol7V^cf. :J.^]^ £ 6aS4- ^^1- ?i^(Y)^ ^i^(X)ofl ^Is^Vl-ol ^a^£1<H 

<^1^, ^ 'i-'^^ ^11 ^16 ^Alc^joflA^^ 71:^(100)2)- c^^Eflr^i 7l 

:?V(300) A>olo11 ^wj-^ 7ll!-(200)* ^7>^>^Cf. ZLflcfl aj-^ ^^S^ <:Hl 

5fl ^ -S-^l-o.^^ alz^^Aj-aio] -^3)-o.^ ^^^^ ^sr>7> ^^^oi- 

^0.5. 4i7l£l7.1 ;g-f7V olc^-. olE^I^ ^-f<Hlfe 71^(100)2)- ol:BEfl>^ 

71^(300) Al-olcHjA^ 71^(200)* ns\ ^^^><^ , ^^B^^i (n-l)'d 

4 21 ^wj-^ 4i7l Hal-olnio.^ ^|.c^ ^x^^ ^^^^ ^7] ^^^^^o^S. 

i^l^iil-eflo] 31)^21 ^-^ sl-^^oicf. ^t^o:) ^s^^j- :£ 14 £ 16<^]a-1^ 

S. 141- i^, ^'^^ ^^HlSl ^«c^^ 7l:?>(200)ollA-1^ :£ 43^ 
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±.7] 7l^V(210. 220)0] ^^^^^ SX^. olsq- ^Vo] al^J^^o] ^ 

^ ^^^s. ^^7\ ^aj-^ 7i^(2io)<^l^i A"^^ 

7l^(220)oflA^ ^^>7> O.^ ^71^ ^ oj^Cf. ZLB^Jl ^ 

7l 71^(210, 220) ^ 2lo:|£ %V 7l<l<HlA-i cl^Aloll £ 9 ;£ 

^s. /Hl^ ^il- ^ Sil^. 

£ 151- ^ ^18 ^^1<=4]S] ^wj-^ 7l^V(200)'^1^i^ £ 10 

^ iLlJ-^ 71^(210, 220)0] 25] ^^^^M ^i^f. o] icfl , i^} ^ 2^]- :i 

7l 7)^(210, 220) ^ ^ 7l^o]]A-l S].^ tH^lo]] Ef^c Ti|.^^ a\%^ 

S. 16-i- ^^1^3^ >5]19 ^^I'^ls^ ^7] 7l:^(200)<Hl>H^ £ 13 

4i7l 71^(210. 220)0] 25) ^^^^H 9X^ . o] trfl . l7;> ^ 27,]- 4i 
71 7l^V(210. 220) ^ ^o^S tl: ^1^2^ 4^ '^^^] e->^:^ ^l-^ -£ 12 

olfi]- ^o], s. 14 vfl^l £ 16<H1>H^ ^7] «J-^ol -^^tb ±7\ 7]7J:-^ 

%^V7ll ^V^Cf. ol2f^ ig:E^ ±7\ 7l^HlAi ^^>7> 4i7]£l^] ^Jl 

^^^^ w1;=g>^V3]o] ^e>iE 4i7l^ ^ ^A]c^]«^l cflsflA^ :£ 17 £ 20* %i- 
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£ 17 tfl;^l £ 20^ ^ ^110 ifl^l ms 'U^]c^M tc|.€- 

£ 17# ja.'S, ^ ^^^^ ^110 ^^l<^lsl i^wj-^ 4i7l 71^(200)^ £ 4^ ^ 
itTi 71:^(210)^1- £ 1321 ^"^o^^ ^7] 7]t}:mO)^ S.^^^-. o]H , 1^> ^ 

-M^tl: ^^^^^ ^cJ-«o^^°l ^^^^ Sli^. ^sl'^^ :£ 6b^ 

:5i*l-7> ^T^sl^l e^Jl ^o'-l.^^^l i ea^f ^VeI]^ ^ ^ oic|-. o] ttfl , 

2^> 4i7l 7l^(220)'HlA^ £ 13^ ^^o] ^A} ^^(Y)«H1 ^1-^ 31-^^ ^ 

O.^JL :i7^ 71^(210, 220)51 ^o]S. 7l^ol]A^o^ <0 

<H1 **^^t]r 7l^^ ^Vfe ^^1^ s-}^^ s^^^ A>-g.^v oicf. oiai- 

ol £ 17'>flAi^ ^;^1 ^^{X)^ ^^(Y)<H1 ^>3fl^ ^7] 7l^# 71-7,1^ 

<?I7V^H ^aj-^ ^71 ^^fitb^l-. 

cl-§- S. 18^ ^111 ^^Hl^ ::ii7l 71^(200)^ £ 1021 i^-^J-^ 

iTl 7m(2io)3l- £ 1321 4i7l 71^(220)* i^i-t!:cl-. olKfl. 1^> 

4i7l 7l:LK210)ollA^ ^^(Y)^] 91^}^^ ^V^J- sj-^ofl o^efl 7j-«V^ol 

^^'Hl. 7l^(220)<^l^i ^^(Y)<^1 ^7VJEl^ ^S. 4^ 

^7]^ ^ 91^. =L^^ ^7-1 7l<l(210, 220)21 2lol:£ tl- 71 

:LHlAio^ tJil^c]] ^<U^ 7l^# ^^1# SE^ e>^^ s>^^ A> 

-§-^ ^S. 9X^. o]^ ^ol £ ISoflAi^ ^A). ^^(Y)o11 x>ellS. ±7] 7]^4r ^y^] 
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£ 19» ^112 ^^1<^1^ -2.13-^ ibTl 71^(200)^ £ 13^^ -2-«oi-^ 4i7l 

7l:?]:(210):2l- £ 4^1 7l^(220)-i: S^^s^H , 2^> 4i7-1 

7] :LK 220)^1^1^ ^^(Y)4 -^^^1 ^^(X)<^1 ^^^^ ^sr>S^ «]:^*>7l 

7l^(210)<^lAl ^Af ;$i^(Y)<Hl ^7>sl^ ^j-^ 2>^<^1 

^j-Bl]7> £ 6bS!l- ^^o] ^ ^-^<^1, ^7-1 7l^(220)^l^i ^^(X)o11 

71^(210, 220)^1 ^o]s. ^ 7]:^o\]^-'\9] tflAlofl ^'^^ 7l^# ^^1 

# S-V-gr-E- 3i>^^ ^V-S-^^ ^S. 9X^. ol<4 ^o] i 19011^^^ ^A} 

:5i^(Y)34 ^^(X)'Hl xVsllS- 4l7l 7]^^ 7l-X]^ ^^1- <?l7>^l-0^ SL^^^ ±, 

S 20^ tiig. ^113 ^^Hl^l ^^^^ ±.7] 71^(200)^ £ 135^ ^wj-^i ^71 
71:^(210)4 £ lOS^ ^wj-^ rd^Tl 71^(220)* i^s:>i^ . 2x> :1^7l 
7]<i(220)<^lAi^ ^A> xi^(Y)£l- ^^(X)^1 ^^>^ ^>^*l-7l 

^7>£l5i'a €^7l- ;^l7l£l5i4. '^l^ ^^'='1 ^>^, ^^^^ 

7l^(210)ollAi ^A> :5i^(Y)cHl <?17>S1^ Bfl^ 21-^^1 7j-«}-^ol ^o^ufA^ 

^o^Efl7> £ 655+ ^^<^1 € ^-f^ll. ^1^^ 7]^(220)<^l^i ^^V ^^(Y)<H1 

7l:?>-(210. 220)4 ^^S. ^ 7l:7l-oflA^4 5].^ cflAloi] -g-<at!r 7l^# *}-^ 4 
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7] 7]^^ 7H^ ^y^HH 4i7-1 

20<Hl^i^ ^^Sl ^^^^ ^7] 71^0] 22l ^V^S]^ ^o.^ ^l-^^l'?]-, 2^ 

^ ^^^^ 7^^-^ oj^^V ^<y^>2l o^ei ^ 7fl^ ^Efl St!: ^ ^^^^ 

«J-?1<^1 ^^<HM- -^^^1 ^^'Hl "y^^ ^-^<H1. o] 
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l^^^^ 11 

^ ^ ^13 -t-ir ^i^^-^ l-e-V^^l- r^l^i^eflol jzfl^-g- ^-^^j- 

5^^^ ^^], 

1- S^^>^ l-5f^°> tz^rfil-eflol sil^o:i ^-^ 

^ 4i7l ^^1- if-^m ^^^^y t^^#eflol sfl^e^ 
[^^^%^ 31 

^cJ-71 >a-7l ^^M^^ ^^7] ^^3)- >|12 :5i^<^l z^-zv Till 
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^ m ^^}^} ^^^^ ^^<^i°i. ^11 ^ m ^i^Hi ^^^^^ ^^^^ ^cj- 

7l O^I^Efli ^nM^^ Wj-^ ^lo] AJ.7I A-l^Eflol C+7^1o1lA^ -B-^l*?j-^i 

# aioiH ^«7V «oi-^^^ #eV^°V cl^l-eflo] siji^o^ «^v^. 

^^7] 5l '?l7l-£l^ >a-7l tg-^ ^ ^<H£ ^KV^ 

^12 ^^^1 ^fl2 71^-^0]: <il7l-£l^ m ^^a'-* if-s:}^ l-&>^^> ^]^^i]]o] 5fl^ 

[^^iJ- 51 
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•HI ^^^^^1^ ^2 ^\o]o^ <^0.^ ^ 

^ ^^>7} 4^71 ^11 ^q-S). ;5l]2 ^q-ofl db^^^ ^o]7\] ^ ol^ i^o^ o] 
8] 

-^71 aj-^ ^cH] 4>f. Si ^7VEl^ ^1-71 ^7] ^ ^<H£ s:>M-e^ 

Sfl ^^^S]^ ^^a-al- ^;7|1 ^^^f ^^-71 m ^i^ >«>><^1^ ^^^^ ^ 
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^^l-7> ^^7] m ^12 ^^<H1 i^^%= <^l^fS ^-^iTll ^ $1^ 

[^^^^ 101 

[^^%V 11] 

%tO.^ M^^S]o] ^^o^ ^13 ol^^tb ^o^7] ^11 ^12 ^ 

^ ^ ^13 ^^-8: ^^S] wj-^ ^J^^>^ l-e-V^^^V l^l:ii#Eflol Sfl ^^§> 

7]^o^lAi o^7^ S::^o] ^A^^ ^0.0^1 wj-^ji]. ^711- <yo.?j ^ o;^^ 

^j-7l 2:^ ^H1>^i ^^^1 ^11 ^^^1 ^12 A>olol]A-l <y 

^ «o^^ ^^^1 ''c}-^ ^'Hl <y7H]-^ m ^^1, :=z-el:a 

;g 0.011 ^3:>» ^71 %V ^ d^Tl ^^1- >a-7l IJ"^ ^«fl ^7>b1-^ ;«1]2 ^ 
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•1- ^^^}^ #2->^°> C]^#£fl<^1 «o1-'^. 

i^^^^ 121 

^ ^12 ^^]-7> ^^^^ ^-folD^. 

^1-71 ^11 ^ m ^*H1 ^«fl ^-^^^1^ ^^^^ 7]^o\]A] ^IMSI^I 

[^^^1- 131 

^1-71 ^fli cfTji^ >^v7i ^q-* ^fli ^<y-^s -H-^^i^m ^J-7] ^ll 

^11 ^12 ^'a-^l-^ ^1-71 ^t}S!\. ^t}o\] 9]^ ^ 

141 

^1-71 ;^12 ^Tjl^ ^V7l ;^13 Xloj-O^^ ^oV 
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^ ^-f^l -^d-^l ^11 ;^il2 ^^ofl ^A^^ ^t}o\] o^sfl ^^^5]^ :5lo].:iz). 

4^7] ^1^4 .;H12 Afolo^ aj-^^ c^o.^ ^ oji^o] ^E|-^n]. 

151 

^oi-7l ^12 ^Tj]^ ^11 ^Sl3 ^^^^S. -R-^l^l^ ^o^eB<^]-^1 ^14 ^i<y- 

oflA-^ ^15 ^'a-^^V^l ^^^^^ ^V^J-^].^ 4i7l ^^1- ;^12 ^i^oil 

\f ^■f'^l ^1-71 ^-111 ^q-alf >1]2 ^^<H1 ^A^S ^^Hl ^«fl ^^^^1^ ^^^^ ^1-^1 
^J-7l ^^34 42 A>olo^ W^Vxl^ ^O.^ ^ 01^ ,^o| olLflO] -i-e^^ol. 

16] 

-^oM 42 ^711^ ;^]3 ^oj-o.^ -R-;^!^!^ ^EHl^i 7] 

\} ^^^] ^^7] 41 ^-^4 >^12 ^^ofl ^^^^ ^*>o]] ojgfl ^AjSl^ ^-y-^ eV^^l 
^oM ^12 A>olo^ ^o.^ ^ 
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^V7l m xi^ji). ^^oj] 4-^^^ o]^}S. ^o]£^ 1^0^ ojuHo] S-s} 

17] 

^o^-^l '^^^ ^M^^ ^^y] ^fli ^^:4 ^j-^l ^112 A>oio]iA-i <^ 

^l^l-sr}^ ^Till: S^Ve]-^ #2+^^> l^^*Eflol 3lfl^£L) ^-^ aj-i^. 
t^^*J- 181 

4^7] ^^^^^ 5r>oflA^ ^1-71 ^^olf ;H12 ^fojoflA^ aj-^^ 

-^^ ^ Si^ 1}-^ €^1- ^1-7] ^o\] o]7}t}^ ^7] ^^], HelJl 
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^3:>7]- >^j-7l ;mi ^12 ^i^ofl ^^^^ ol^V^ #ol£^ 

19] 

^ ^ ^13 «oi-^i ^i* ^^^^V^ ^e->^"> i:q^#eflol sll^^ ^-^^1- 

s^Ajl 7l:?]:oilAi c^^^^ ^^o] ^A^^ ^g^cHi wj-^jn- ^Til- <a^^ ^ 

^11 ±7^ ^Tji, neiji A^V7i ^7^ m ±7^ ^^11- 

>a-7l ^11 ^ ^J-71 :^112 4i7l ^ ^^S. ±7] ^n]^, 

2:^ S^Hl^-l ^oM 4^71 ;^12 AVojoflA^o^ 

^^>1- ^7]t[7] ±7^ ^^7] ^i^l ^7>S]-^ ^7j]l- ^^^1- 

[^^^^ 201 
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^>7l ^11 ^ 7fl2 ^^l-ofl s^sl] o^J^efl^i 7l^>oi]A-1 
i^i^^^ 21] 

-^^7] ^12 ^^o] 41 ^oJr^S. -^^m ^^^Hl^i, ^12 ^^Jri 7] ^^91 

^o^7l ^12 ^11 ^i^J-^ ^""th^l-fe -^0^71 ^t}9^ 42 ^^Hl ^«fl ^ 

^^^1^ ^^^4 ^1-^1 -^0^7] ^11 ^^J!\- 42 Aj-Ojo^ <^0.^ ^ ol^ 

7):^-^ -^-71 ^^311- 42 ^o]o^ tiJ-^o)l o^^l] ^^^^ ^ 

^>7]- ^J-7l ^11 ^^34. ^^12 ^^cH] o]^}S. ^o]S.^ ol^Ho] 

[^^i]- 22] 
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23] 

^o^7l <a^J tM^-] ^^7] ^^3]- ^7] ?^]2 Al-olo]lA^oj Oj-^^ 

^12 4i7l ^71]^, ^J-^l ^11 ^i^^ ^^o\] ol7>Sl^ ^>ol7> 

^7H>^ ^7^1» ^^^^} i^1:±i#eflol 

l^^^^ 241 

-^M ;5fll ^^1^, >a-7l ^Hl^i -^0^7] ^12 ^ 

^ A].o]oflA^o^ aj.^^ .yo.^ ^^1-^ 4i7ls>7l ^tb ^.fil- >a-7l «o^^ 

^cl-71 ^12 ±7^ ^711^, ^J-71 ^^jq- ^112 ^^oll ol7>£l^ ^^J"^ ^>^l7> 

€s:>7} ^J-7] ^11 ^12 ^^oll dil^^^ ol^VS. #ol£S. t}^ o] 
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